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ABSTRACT

Rainfall disturbances, a consequence of the effects of climate change, aggravated by anthropogenic
pressure on vegetation, are leading to the progressive disappearance of several adapted local plant species in the
so-called "groundnut basin™ and eastern Senegal. Also, the clearing of land for agriculture potentiates and
amplifies this degradation. At this rate, the loss of most of the local plant, forage and forest resources will follow.
As part of a multi-species census and collection of plant genetic resources for food and agriculture, an inventory
of available forage resources in the groundnut basin and eastern Senegal was made. This inventory was made by
field observations triangulated with interview data. The results show that the methods and level of exploitation
of natural forage resources and crop residues differ from one area to another. The natural rangeland, which still
constitutes the essential part of domestic ruminants feed in these regions, is in continuous degradation. In fact,
this rangeland in groundnut basin is not very diversified like southern area, with a low index of quality and
volume of pastures. Crop residues are abundant but not very varied. They represent an interest for the breeders
of this zone and their sale prices can sometimes exceed those of the harvested products. This is a snapshot of the
situation, valid for a given time. This situation is dynamic and can change significantly from one moment to the
next. Nevertheless, the results obtained will make it possible to conceive methods of conservation and production
of the identified species; in order to identify the best methods of management and sustainable use.
© 2021 International Formulae Group. All rights reserved.
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INTRODUCTION

Successive  droughts consequences,
potentiated by anthropogenic activities and the
climate change effects, has resulted in a
progressive disappearance of several local
plant species adapted to the climatic conditions
and useful for the social and economic
ecosystem of our countryside (CILSS, 2005;
CSE, 2005). Such a rate of disappearance, if
not stopped, might result in the loss of most of
our local cereals, fodder and forest plant
resources. This deterioration in rainfall has had
consequences on harvests and on the
availability in time and space of the forage
resource exploited by transhumant livestock,
which has reinforced the vulnerability of local
socio-ecosystems (Fall, 2014; Niang et al.,
2014, Fall, 2017). In order to contribute to the
preservation of this plant biodiversity, useful
for food and agriculture, a collect and
identifcation of local cereal species,
vegetables, proteagenous and fodder plant
species have been undertaken in Senegal (Fall
et al, 2005). These activities were carried out
to the south of the 400 mm rainfall pattern
from the normal dry rainfall from 1971-2000,
in the regions, Tambacounda, Kaffrine,
Kaolack and Kédougu, as part of the
implementation of the Sustainable Plant
genetic Resources Management project  for
food and agriculture (PGRFA) financed by the
National Fund for Agricultural and Agrifood
Research (FNRAA).

Of course, the cultivation of fodder
species is not a common practice in Senegal,
and more particularly, at the level of the area
visited, but the activities of multi-specific
census and collection of plant genetic resources
for food and agriculture devote a space to it as
plant food genetic resources. The importance
of fodder resources in the improvement and
development of animal husbandry, including
the national development contribution (more
than 7% of gross domestic product and almost
35.5% of the primary sector) and in the income
of farmers (farmers and breeders) is
considerable. That is why it was decided that a
specific summary should be devoted to the
study of fodder, because the collection strategy
in the field and in the granary chosen to study
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plant genetic resources for food and
agriculture, reduced some little impact of this
category of resources that are fodder species.
Also, the rational use of natural grass and
woody fodder and crop residues can prevent
accelerated degradation of local natural
resources and improve the resilience of
pastoralists in the face of the negative effects of
climate change. This study aimed at evaluating
in situ the diversity of local fodder resources,
their importance and use level by livestock
breeders.  Specific objectives were i)
description of natural pastures and their use by
breeders in the visited areas and,; ii) find out the
methods of harvesting and use of crop residues.
Knowledge of such information could
contribute to propose efficient and sustainable
methods of participatory management of plant
genetic resources used by breeders for animal
feed.

MATERIALS AND METHODS
Intervention sites

The departments of Kaffrine, Nioro du
Rip, Kédougou, Bakel, Tambacounda, polarize
the villages visited during the study (see Figure
1). The villages were chosen with the
decentralized extension services collaboration
concerned, namely: the Regional Directorates
of Rural Development (RDRD), the
Departmental Rural Development Services
(DRDS), the Regional and Departmental
Inspectorates of Veterinary Services (RIVS
and DIVS), respectively, etc.

Following successive droughts in the
area, the experiment in cowpea-fodder
cultivation was attempted at the start of the
1970. However, the productions were mainly
used to feed draft animals (horses, work oxen
and donkeys) used in harnessed agriculture.
Livestock (cattle, sheep and goats), fed mainly
on the natural range, therefore suffered greatly
from these droughts.

The producers met, recognize that the
culture of fodder is not a practice rooted in
habits, but the current difficulties in finding
feed for animals, demonstrate its relevance.
This is how the program to promote cowpea-
forage production in the region, initiated by the
Livestock Support Project (PAPEL), met with
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the support of farmers. The practice of fodder
reserve (harvesting and conservation of bush
straw) is common in the region. We must seek
to improve this practice.
Sites in the Kédougou and Tambacounda
regions

The area of eastern Senegal, consisting
of the regions of Kédougou and Tambacounda,
is the largest in Senegal and extends between
isohyets 600 and 1200 mm. Dry forest and
wooded savannah cover the hills; the large
valleys are invaded by gallery forest, except on
the wet sandy-clay soils of the alluvial plains,
which are the domain of grassy savannah
(Atlas du Sénégal). Natural herbaceous and
ligneous pasture is most abundant in the
southeast, but is over-exploited or simply
destroyed by frequent bush fires. (Table 1). In
fact, the region receives a large number of
transhumant herds of cattle and small
ruminants from the northern regions of Senegal
each year. Despite this pressure, fodder
cultivation is not a common practice in the
region, as is the cultivation of fodder reserves,
although some herders are beginning to engage
in this practice. Over the past twenty years,
peanuts, cotton, bananas, and rice have been
developed. Millet is still the staple cereal,
widely consumed in the bush. This agricultural
development provides important crop residues
for animal feed.
Sites in the Kaffrine and Kaolack regions

The regions of Kaffrine and Kaolack
cover the area commonly known as the
"southern groundnut basin. The climate is
Sudano-Sahelian with high temperatures from
April to July (35°-40°c). The region is
characterized by a long dry season of 8 to 9
months (November to June/July) and a short
rainy season of 3 to 4 months (June/July to
October). The average rainfall is around 800 to
900 mm per year. The relief of the region is
essentially flat with three types of soils:
leached ferruginous tropical soils, hydro
morphic soils and halomorphic soils. The
vegetation is varied and includes a shrubby
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savannah in the north and a more or less
wooded savannah towards the south and
southeast. It is an essentially agricultural zone,
its inhabitants are more agro-pastoralists than
farmers. However, due to the increase in
cultivated areas, there has been a decrease in
pastoral space, leading to the conservation and
use of harvest residues (groundnut and cowpea
stalks, millet and corn stalks, etc.) to feed
draught animals and to run fattening
workshops.

Data collection
The information was obtained during
working sessions held with officials of the
Veterinary Services, regional and departmental
inspectors, in order to have a general
description of the situation of cattle’s feeding
in the areas. These data were complemented
by those taken during the semi-structured
interviews (SSI) carried out with breeders. The
questionnaire included:
i) nutritional situation of animals in the
site;
ii) use of crop residues for animal feed;
iii) forage reserve practices or or not;
iv) practice (or not) of pruning of
ligneous lives for forage;
v) main herbaceous and ligneous fodder
species growing in the grazing area.
In order to improve the quality of the
investigation data, the conclusions of the
regional workshops on the promotion of fodder
crops held in the above-mentioned regions are
also used. In addition, extension service
managers, development projects and NGOs
points of view were taken into account. These
were: the National Agency for Agricultural and
Rural Advice (ANCAR), an extension service,
the Development Corporation and textile fibers
of Senegal (SODEFITEX), the Sustainable and

participatory  management  project  for
traditional and alternative energies
(PROGEDE) and Veterinarians without

borders (VSF, 2003).
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Figure 1: Representation of the villages visited in the study sites map.
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Table 1: Status of fodder in the villages visited in the eastern Senegal area.

Department Rural Villages Forage status
Communities Herbaceous Ligneous Crops residues
Kédougou Salémata Epingué- Andropogon, Oxytenathera Peanut haulm and rice
Bassari Chasmopodium,  Cissus straw are harvested
Pennisetum, Matragyna, and stored
Bandafassi Bandafassi Digitaria, Hyparrhenia,
Panicum, Baissea, Ficus
Aeschynomene,  Pterocarpus,
Imperata, Oryza, Acacia, Khaya
Acalypha, Bombax (hot
Pruning
practice)
Tamba Missirah Bidjan Koto  Pennisetum, Ptercarpus, Peanut haulm,
Digitaria, Acacia, Khaya sorghum stalk and
Panicum, (Pruning preserved rice straw.
Adropogon practice) Cowpea forage
cultivation
Bakel Kothiary Kothiaty Pennisetum, Ptercarpus, Preserved cowpea and
Digitaria, Acacia, Khaya peanut haulm. Rice
Panicum, (Pruning straw consumed in the
practice) fields
RESULTS region receives each year a large number of

Sites of the regions of Kédougou and
Tambacounda

The area of eastern Senegal, which
includes the regions of Kédougou and
Tambacounda, is the largest in Senegal and
extends between the 600 and 1,200 mm
isohyets. Natural herbaceous (Andropogon,
Chasmopodium,  Pennisetum,  Digitaria,
Panicum) and ligneous pasture (Oxytenathera,
Matragyna, Hyparrhenia, Baissea, Ficus,
Pterocarpus, Acacia, Khaya) is especially
abundant in the South-East, but it is over-
exploited or simply destroyed by the frequent
bush fires in the region (Table 1). In fact, the
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transhumant herds of cattle and small
ruminants coming from the northern regions of
Senegal. Despite this pressure, the cultivation
of fodder is not a common practice and that of
fodder reserves is not also a widespread
activity, even some breeders are starting to
devote themselves to it.

In addition, the region shelters
structures of supervision and NGOs which
intervene in the field of livestock breeding and
which tried to encourage the practice of the
culture and fodder reserve. SODEFITEX
through its associative structure "Bamtaare"
has embarked on the promotion of forage crops
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since 1986. Thus, housing programs for cattle
traction, haymaking and silage for the feeding
of draft animals have been insiders. The
promotion of cowpea foraging has mainly
occupied the various structures interested in the
development of livestock. For example,
PROGEDE has also carried out an experiment
with producers on cowpeas foraging under
rain. Besides the production of fodder, the
methods of bundling and conservation are also
taught.

Kaffrine and Kaolack Regions Sites
Kaffrine and Kaolack regions cover the
area commonly known as the “southern peanut
basin”. It is essentially an agricultural area
between the 550 mm and 800 mm rain pattern.
Its inhabitants are much more agro-pastoralists
than farmers. However, due to the cultivated
areas extension there has been a decrease in
pastoral space, leading to conservation and
enhancement of crop residues (peanut, cowpea
haulm, millet stalk, corn, etc.) for feeding draft
animals and/or conducting fattening lot.

Because of successive droughts in the area, the
experiment of cowpea-fodder cultivation was
attempted at the early 1970. However, the
productions were mainly used to feed draft
animals (horses, oxen of line and donkeys)
used in harnessed agriculture. Livestock
(cattle, sheep and goats), fed mainly on the
natural range, therefore suffered greatly from
these droughts.

The producers met, recognize that the
culture of fodder is not a local adopted practice
, but the current difficulty of animals feeding,
demonstrates the relevance of the  fodder
cropping. As a strategy, the program of
cowpea-fodder production, initiated by the
Livestock Support Project (PAPEL) developed
in these regions  were supported by the
farmers. The practice of fodder reserve
(harvesting and conservation of bush straw) is
common in the region and must be improved.
Table 2 gives the few species that are palatable
on natural pasture composed with herbaceous
(Anthostema, pennisetum, Dactyloctenium)
and ligneous (Adansonia, Pterocarpus,
Sterculia).

Table 2: Status of fodder in the villages visited in peanut basin area.

Department Rurales Villages Forage status
communities Herbaceous Ligneous Crops residues
Kaffrine Kathiotte Guinth Peul  Anthostema, Adansonia, Forage reserve
pennisetum, Pterocarpus, practice, conservation
Dactyloctenium  Sterculia of peanut haulm and
(Pruning corn stalks
practice)
Nioro du rip Paoskoto Mbapp Anthostema, Adansonia, Forage reserve
Dactyloctenium  Pterocarpus, practice, peanut fading

Ficus (Pruning conservation

practice)
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DISCUSSION

A difference in fodder potential
between the two study areas was noted. In fact,
at the sites visited in Tambacounda and
Kédougou, where rainfall is much better, there
is much more natural pasture than in the
groundnut basin. In Tambacounda area, which
is considered a cotton zone and where animal
traction is developed, crop residues are better
treated. This is not the case in Kédougou sites,
where there are large areas of grazing land on
the hillsides that are often unsuitable for
agricultural activities, and which are thus used
to feed ruminant herds raised extensively. Crop
residues are often left in the field (Traoré et al.,
2016; Camara, 2013). However, there has been
a growing interest in harvesting and preserving
crop residues for sale in large urban areas.
Also, in this area of eastern Senegal, the
ligneous pasture composed of Oxytenathera,
Matragyna, Hyparrhenia, Baissea, Ficus,
Pterocarpus, Acacia, Khaya,... is well
developed and diversified. It is especially
appetizing at the end of the dry season and,
with the early arrival of the rains, the
herbaceous cover composed essentially of
Andropogon, Chasmopodium, Pennisetum,
Digitaria, Panicum, etc.,, is quickly
established; this means that ligneous plants are
not pruned as much as in the south of the
country (Traoré et al., 2020); compared to the
situation in the groundnut basin and in the
north of Senegal, ligneous plants are therefore
subject to less aggression.

The groundnut basin is inhabited by
agropastoralists, who make good use of crop
residues to feed their animals, particularly
draught animals (horses, cattle and donkeys).
These residues are made up of cereal straws
(millet, sorghum and maize) which are very
often completely harvested and used to repair
fences but, increasingly, to feed the animals.
They are also made up of legume leaves
(cowpeas and especially groundnuts), whose
selling prices in the lean season for animal feed
are much higher than those of harvested
products (groundnut and cowpea grain). It
should also be noted that these haulms have
essentially been transferred to urban areas such
as Dakar, Kaolack and Touba, where urban and
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peri-urban farmers offer better prices. Lawal
(2019) notes the same phenomenon in Niger,
where the city of Niamey receives a large share
of crop residues from neighboring regions.
This activity, which thrives in several large
West African cities, is profitable as reported by
several authors (Aboh, 1999; Kiema et al.
2012; Sanou et al. 2011; Sanou et al. 2016). In
this zone, the herbaceous cover mainly
composed of Anthostema, pennisetum,
Dactyloctenium is poor and is established later
compared to the south of the country (Traoré et
al., 2020) and the eastern Senegal zone. For this
reason, ligneous  pasture  (Adansonia,
Pterocarpus, Sterculia), which is less
diversified than in the south and east of the
country, is heavily pruned, especially at the end
of the dry season, since it is the only source of
fodder on the rangeland at that time.

The surveys also revealed that cowpea
is the main forage crop grown by agro-
pastoralists in the Tambacounda region.
Nevertheless, herders find it difficult to grow
fodder crops to feed large herds. However, as
in the Kolda and Ziguinchor regions, there is a
significant potential for natural fodder, the
management of which must be improved.
Some of the species found on the rangelands
(Tables 1 and 2) are becoming rare or
endangered, so there is a need to make an
exhaustive inventory of natural forage species
and, if possible, to restore them and develop
good management methods.

ISRA has been conducting research on
fodder since 1978. In addition to cowpea, the
Institute has conducted research on other
fodder species such as grasses, legumes and
woody plants. Thus, several forage species
(Stylosanthes, Brachiaria, Panicum, etc.) are
listed, their bromatology and their cultivation
itinerary known. Nevertheless, an effort of
popularization is needed.

Conclusion

The study carried out proves the
importance of fodder resources in these regions
However, the methods and level of exploitation
of natural fodder resources and crop residues
differ from one area to another. The natural
pasture routes, which are well supplied in the
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south and eastern regions, constitute the main
feed resource for .. Crop residues, although
abundant and varied, are of little interest to
breeders in southern Senegal where the
diversity or quality index and the volume of
pastures on the natural range are abundant. For
the northern part of these regions as well as in
the agro-pastoral zones of the Kaffrine and
Kaolack regions, crop residues are regularly
collected and preserved for animal feed,
following the observation of the harmful
effects of climate change on pastures. Forage
crops are still not a major concern of cattle
breeders, even if some of them are interested
after having benefited from NGOs advices or
during the agro-pastoral development projects
implementation. The lack of rainfall noted in
the recent years and the lack of rigorous
management of pasture routes, mean that we
are seeing the beginning of the scarcity or even
disappearance of certain species. This is why,
at certain times of the year, trees are pruned by
breeders to feed their animals. This practice
must be supervised for the sustainability of the
resource. The practice of fodder cultivation and
the practice of fodder reserve should be a
sustainable and lasting response. Also, research
should focus on the selection and / or creation
of fodder’s varieties with multiple use (food
and feed and domestic uses) which are more
accepted by agro-pastoralists. To allow good
management of pastures and their preservation
as natural resources in the face of of climate
change effects, two actions must be
implemented:

* encourage the practice of fodder
reserves, consisting of crop residues
and herbs harvested from the natural
pasture ;

*  supervise pruning practices and the
use of aerial fodder.
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